Background: Type 2 diabetes mellitus (T2DM) is a chronic metabolic disease with major impact on the quality of life (QoL) in terms of various domains such as social, physical, and mental well-being. Aim: This study aimed to study the factors determining the QoL in T2DM patients. Materials and Methods: A prospective, observational study was conducted in a tertiary care hospital for 6 months. Patients of age ≥18 years and diagnosed with T2DM for ≥6 months (with and without comorbidities) were enrolled for the study. The sociodemographic and clinical characteristics were noted in the self-designed pro forma. The QoL was assessed by the Marathi-translated version of QoL Instrument for Indian Diabetes Patients questionnaire of 34 items and 8 domains. The reliability was validated by Cronbach's alpha. The differences were analyzed by Mann-Whitney U-test and Kruskal-Walis test. Results: Out of 153 T2DM patients, majority were elderly males with mean age of 61.23 ± 11.4 years, married (83%), lower-middle income (57%), urban (51.6%), primary education (46.4%), had diabetes for 5 years or less (42.5%), had positive family history of diabetes (32.6%), and were treated by intensive therapy mainly insulin (41.2%). Statistically significant (P < 0.05) association was found between different domains of QoL and family history, hypertension, body mass index, educational status, marital status, income status, treatment, and complications. The domains of diet satisfaction and general health with the least mean estimates of 7.70 ± 2.62 and 8.25 ± 3.08, respectively, were predominantly affected. Conclusion: QoL is an important parameter in diabetes treatment modality. Different factors affected QoL in diabetics in our study. Further studies are definitely needed for better data generation at national level.
fact that each individual has their own individualized perception on their physical, emotional, and social well-being, which includes a cognitive element satisfaction as well as emotional component happiness.
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IntRoductIon
I
ndia is titled as the diabetes capital of the world, with an estimate of about 72.94 million diabetic patients in 2017. [1] Every 5 th diabetic in the world is an Indian [2] and the rising trends are due to aging, obesity, physical inactivity, genetic predisposition, rural to urban migration, and family history. [1] [2] [3] Every diabetic patient's life is unique and they feel psychologically overwhelmed by the numerous rules that the disease constrain them to follow. Therefore, assessing the quality of life (QoL) of patients is important due to the There are various factors associated with both short-term and long-term diabetes management that enumerate to the QoL negatively or positively. The microvascular and macrovascular complications and longer duration of illness associated with the disease are the foremost important factors that affects the patient's QoL. The anthropometric factors such as body mass index (BMI) and sociodemographic factors such as age, gender, marital status, income status and educational status adherence to proper glycemic management, and strictly advised diet and exercise routine may have significant positive or negative correlation. [4] A declining QoL and depression can also strongly influence a patient's commitment toward controlling his disease. [4] Most of the existing QoL questionnaires for diabetics have been developed in the Western population which are socially, culturally, and economically different from Indian participants. By considering all such aspects, we aimed to determine the QoL of Indian diabetics using QoL Instrument for Indian diabetes patients (QOLID).
MAteRIAls And Methods
Setting and participants A prospective, observational study was conducted for 6 months. A total of 153 participants diagnosed with type 2 diabetes mellitus (T2DM) for at least 6 months previously and were ≥18 years of age whoever admitted into the hospital were enrolled into the study. Gestational diabetes patients, those with mental disability, and those not willing to cooperate were excluded from the study.
Ethics
The study was approved by the Institutional Ethics Committee. Written informed consents were obtained from the study participants before the study.
Data collection procedure and instrument
Details regarding sociodemographics such as age, BMI, clinical profile, family history, and duration of diabetes were obtained from a self-predesigned patients' pro forma. QOLID, a tool developed for the Indian diabetes patients comprising a set of 34 items representing the 8 domains (namely, role limitation due to the physical health, physical endurance, general health, treatment satisfaction, symptom frequency, financial worries, mental health, and diet satisfaction) was used to assess the QoL. [5] Initially, a pilot study was conducted by providing translated Marathi version validated linguistically by experts (n = 3) among 12 patients as per the inclusion criteria. The pilot results were excluded in final results. The Cronbach's alpha was obtained to determine the internal consistency of QOLID instrument. [6] Statistical and data analysis The data were entered and analyzed in Microsoft Excel 2007. The margin of error of was determined by the Raosoft calculator for the sample size.
[7] The quantitative variables were expressed as mean ± standard deviation. The differences among groups were analyzed by Mann-Whitney U-test and Kruskal-Walis test (P < 0.5). [8, 9] 
Results
Sociodemographic and clinical characteristics of the study population Out of the 153 T2DM patients, majority of the population were with mean age of 61.23 ± 11.41 years, 57.5% were elderly males, 17.6% were at an increased risk according to the Asian BMI cutoff, [10] and 69.3% were predominantly on mixed diet. The majority of the respondents had only primary education (46.4%) or was illiterate (32.7%). Among the individuals, most of them were married (83%), 79% were from the urban areas, and 51.6% and 32% were from lower-middle or upper-middle income status families, respectively. The results obtained had a margin of error of 7.8% for the 153 patients, calculated by Raosoft calculator.
[7] The internal consistency for the instrument was found to be 0.73 (for 10 randomly selected patients). [6] The large population had diabetes for 5 years or less (42.5%) with 32.6% positive family history of diabetes. Of all patients, 6.5% were found to be smokers and tobacco chewers each and about 9.2% were alcohol consumers. Majority patients of the study population were treated by insulin (41.2%) or oral hypoglycemic agent (OHA) were combined (34.6%) to maintain their optimum glycemic level [ Table 1 ]. Table 2 summarizes that in most of the patients random blood sugar (RBS) level was obtained (268.21 ± 112.71), whereas in few patients, fasting blood sugar was also monitored (223.33 ± 96.63), and about 77 patients were determined with a mean hemoglobin A1c (HbA 1c ) (%) value of 9.16 ± 2.45. Furthermore, the study population had a mean systolic blood pressure of 139.12 ± 22.09 and diastolic blood pressure of 83.98 ± 11.4. Figure 1 lists the complications associated with T2DM patients. The most common macrovascular complication observed were cardiovascular complications (67.97%) and diabetic foot (4.57%) in microvascular-related complications. Table 3 indicates QoL based on 8 domains as represented. Overall mean score estimates of 4.4 and 4.12 determine higher QoL and minimal role limitation due to physical health and physical endurance, respectively. In domains of diet satisfaction, general health, and financial worries with lower mean estimates of 2.57, 2.75, and 2.83, respectively, predominantly affect the QoL of diabetic patients.
Quality of life and its associated domains
Differentials in quality of life
As shown in Table 4a , differences were observed between family history of diabetes and symptom botherness scores (P = 0.0001) and presence of hypertension and financial worries (P ≤ 0.0001). As shown in Table 4b , following statistically differences were observed:
• BMI versus financial worries (P = 0.0071) and diet satisfaction (P = 0.0157) • Educational status versus treatment satisfaction (P = 0.0491), general health (P < 0.001), financial worries (P < 0.001), emotional health (P < 0.001), and overall QoL (P = 0.0004) • Marital status versus general health (P = 0.0007) and emotional health (0.0119) • Income status versus financial worries (P < 0.0001) • Treatment versus financial worries (P = 0.0001), diet satisfaction (P = 0.0145), and overall QoL (P = 0.0192) • Complications versus symptom botherness (P = 0.0069) and overall QoL (P < 0.001).
The mean scores and standard deviation with respect to each domain were as shown in Table 5 .
dIscussIon
The QoL is gradually gaining importance with recent guidelines from the American Diabetes Association that emphasize on the need of "patient-centered" approach of the management of T2DM patients in terms of QoL, prevention of diabetic complications, and achievement of glycemic targets. [11] However, there are very few articles available in respect to the Indian scenario. To the best of our knowledge, this is one of the rare studies conducted on Indian diabetics' QoL. Furthermore, to the best of our knowledge, this is the first study in which Marathi version of the QOLID instrument has been used. Correlation of significant parameters with various domains Family history and symptom botherness We found a significant correlation observed in the domain of symptom botherness and family history (P < 0.005) which is similar finding to the study conducted by Saleh et al.; [12] patients with positive family history had higher mean QoL scores compared to those with no family history.
Body mass index and financial worries and diet satisfaction Our findings indicate that overweight patients (BMI = 23-27.5 kg/m 2 ), and underweight patients (BMI ≤18.5 kg/m 2 ) have lower mean QoL scores as compared to the normal patients. Patient's anthropometric measurement has significant correlation in the domains of financial worries and diet satisfaction (P < 0.005). There is increased risk of complications associated with increased BMI, which further causes the deterioration of physical well-being and thereby contribute to increased financial worries. Magnitudes in the correlation of BMI had negative impact on the T2DM patients QoL in many studies, and our study findings are consistent to other studies such as Akinci et al. [13] and Redekop et al. [14] Education status and general health, treatment satisfaction, financial worries, and emotional health The education status was the major sociodemographic variable associated with these 4 of the 8 QoL domains in our study. The mean scores of QoL is comparatively lower in the primary educated and illiterates as compared to the higher educated T2DM patients and significant variations due to education status is observed in the domains of general health, treatment satisfaction, financial worries, and emotional health (P < 0.005) which is consistent to the cross-sectional study conducted by Martinez et al., [15] in which education level was associated with 5 of the 6 QoL domains. Nyanzi et al. [16] study in Ugandan perspective also showed similar association of lower education level with detrimental QoL. Although there are contradictory results about this relationship, diabetic patients with higher education have positive self-esteem, better knowledge, and understanding of the disease, its treatment, and complications. [17] Marital status and general health and emotional health In the present study, we observed that lower QoL was related to widowed or divorced patients than married people with higher QoL. There was a significant correlation of marital status in the domains of general health and emotional or mental health (P < 0.05) and our study findings were in parallel with studies conducted by Papazafiropoulou et al.
[18] and Yildiz et al. [19] Income status and financial worries In this study, income also played a significant role in QoL which was in accordance to cross-sectional study conducted by Saleh et al. [12] The association between quality of life and financial aspect have been studied in articles like Nagpal et al., [5] Varghese et al., [17] Papazafiropoulou et al., [18] Yildiz et al., [19] Shim et al., [20] Didarloo et al., [21] Praveen Kumar et al., [22] Sandhya Rani et al., [23] and Johnson et al. [24] The income status of the patient contributes to financial worries (P < 0.05) as the majority population in our study were treated with either insulin (41.2%) or insulin with combination of OHA (34.6%) which have synergistic effect on the economic burden of the lower economic class.
Diabetic therapy and with financial worries and diet satisfaction
Our findings indicate that the T2DM patients who received more intensive therapy with insulin or insulin combination with OHA were associated with more impaired QoL in most of the domains as compared to patients who received less intensive therapy with OHA monotherapy or combination of one or more OHA, which is parallel to the findings conducted by Huang et al. [25] and Johnson et al. [24] The diabetic treatment had significant correlation with domains of financial worries and diet satisfaction (<0.05). Treatment was found to be statistically associated with diet satisfaction (P = 0.0145) in our study, but this finding was contradictory to the Sandhya Rani et al. [23] study where mean QoL scores of dietary satisfaction in allopathic treatment were comparatively higher as compared to herbal medicines.
Complications correlation with symptom botherness
In this study, diabetes-associated complications played a significant role in health-related QoL by significant effect on symptom botherness, which was similar to the studies conducted by Redekop et al., [14] wherein the presence of diabetes-related complications have contributed to lower QoL. The reason is considered to be diabetes patient being an elderly is in higher incidence to get various complications and multiple organs get affected which contribute to various related symptoms. The overall QoL is thus determined as an additive of both the complications associated and diabetes-related botherness which is found to be further decreased on determination.
Variables and its domains with noncorrelation
In this study, there was no correlation associated with any variables in the domains of the role limitation due to physical health and physical endurance. This finding was inconsistent to that of the cross-sectional studies conducted in Japan, [26] Bangladesh, [12] Korea, [27] and Singapore [20] where there was significant association of mobility and self-care in determination of QoL in T2DM patients. Despite the results of number of previous studies, [16, 18, [28] [29] [30] [31] no significant association between age, social habits, duration of diabetes, and complications with QoL was found ; the reason to which is diabetic patients get adapted to the fact of disease and its associated complication. The study findings are similar to the study conducted in Greece [18] except there was no correlation with age parameter. Finally, we found weak association between quantitative variables such as glycemic control (HbA1 C , RBS) and QoL, a finding in agreement with number of other analyses, and in contrast to data reported by Somappa et al. [32] who found that improved glycemic control was associated with impervious improvement in QoL.
Limitations
There were certain limitations to our study; first and foremost is the generalizability of the study is limited as the study site is a tertiary care hospital with small sample size and study conducted for shorter duration of period. Second, the time taken by the elderly to respond due to many associated factors also led to biasness. Finally, the scarcity of studies carried to assess the QoL in diabetic patients in Indian scenario; there were difficulties in comparing and interpreting the variables in our study population.
conclusIon
The current study is one of the fewer studies in India assessing QoL of diabetics' using an "Indian" instrument.
We found following parameters to have statistical association with different QoL domains -family history of diabetes, presence of hypertension, BMI, educational status, marital status, income status, treatment type, and complications. We recommend assessment of QoL as a part of diabetes treatment modality. Although this study provides interesting results in Indian patients, further QoL studies are needed in the country to better explore the area and helping policy-makers. 
